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(57)  When first and second PbSe detectors 6 and 7
are irradiated with intermittent infrared radiation from a
light source 3, infrared radiation detection circuits 21a
and 21b output electrical signals in accordance with the
magnitude of the infrared radiation, respectively. The
output signals are supplied as they are to a CPU 32 via
A/D converter 31, and, on the other hand, AC signals of
the output signals via AC component detection circuits

Infrared detector and gas analyzer

22a and 22b reach the CPU 32. The CPU 32 corrects
the AC signals, based on date which relates to the
resistances and sensitivities of the PbSe detectors 6
and 7 and which are stored in an EEPROM 23, and the
DC components of the output signals of the infrared
radiation detection circuits 21a and 21b.
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Description

Field of the Invention

[0001] The present invention relates to an infrared
detector using a photoconductive infrared detector, and
also to a gas analyzer having the configuration of such
an infrared detector.

Related art

[0002] As a device which measures the concentration
of carbon dioxide in a respiratory gas, known is a non-
dispersive infrared analyzer. A carbon dioxide analyzer
using the principle of the device is disclosed in USP
5,153,436.

[0003] The non-dispersive infrared analyzer measures
a gas concentration such that an infrared radiation
through the gas to measure an amount of attenuation of
the infrared radiation in wavelength absorbed by the
gas. In USP5,153,436, in order to increase the meas-
urement accuracy, there is employed two infrared radia-
tion detectors. The light passing through an airway
adapter for guiding a respiratory gas is divided in two
lights by a beam splitter. A light reflected from the beam
splitter is guided to a first PbSe detector via an optical
filter. This filter allows to pass a light having a band of
approximately 4.3 um which is absorbed by carbon
oxide gas.

[0004] A light passing through the beam splitter ii
guided to a second PbSe detector via an optical filter
different from the optical filter located in the first PbSe
detector. This filter allows to pass a light having a band
of approximately 3.7 um which is not absorbed by car-
bon dioxide gas.

[0005] Assuming that output signal Vs represents the
amount of the infrared light guided into the first PbSe
detector and output signal Vr represents the amount of
the infrared light guided in to the second PbSe detector,
the gas concentration can be detected without being
affected by a drift due to variation of infrared radiation of
the light source, by calculating a ratio of VS/VR.

[0006] Even when the ratio of VS/VR is obtained in
this way, the temperature drift remains to affect the
detection because the first and second PbSe detectors
are different from each other in temperature coefficient
of the sensitivity. In the conventional art, therefore, the
temperatures of PbSe detectors are controlled by using
heaters and thermistors.

[0007] In the conventional art, as described above,
heaters,thermistors, and a temperature control circuit
are necessary in order to maintain a photoconductive
infrared detector at a constant temperature. Therefore,
there arise problems in that the production cost is high,
that the power consumption is increased, and that the
warm-up time period is prolonged.
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SUMMARY OF THE INVENTION

[0008] It is an object of the invention to provide an
infrared detector unit in which means for maintaining a
photoconductive infrared detector at a constant temper-
ature is not required and the temperature drift of the
detector is corrected, and a gas analyzer having the
configuration of such an infrared detector unit.

[0009] According to an aspect of the present inven-
tion, there is provided the infrared detector comprising:

a light source which intermittently generates infra-
red radiation;

signal outputting means having a photoconductive
infrared detector which is irradiated with the infra-
red radiation from the light source via a measure-
ment object, and for outputting an electric signal
which corresponds to a resistance of the photocon-
ductive infrared detector;

alternating current AC(alternating current) compo-
nent detecting means for detecting an AC compo-
nent from the output signal of the signal outputting
means;

storage means for storing data specific to the pho-
toconductive infrared detector, the data relating to
the resistance and a sensitivity; and

correcting means for correcting the AC component
detected by the AC component detecting means,
based on the data stored in the storage means and
a DC (direct current) component of the signal out-
put from the signal outputting means.

[0010] According to another aspect of the present
invention, the measurement object is a gas body con-
taining carbon dioxide.

[0011] According to another aspect of the present
invention, the photoconductive infrared detector is a
lead selenide (PbSe) detector.

[0012] In this configuration, the resistance of the pho-
toconductive infrared detector is varied in accordance
with the magnitude of the radiation impinging on it. The
signal outputting means outputs an electric signal which
corresponds to the resistance. The AC component of
the output signal of the signal outputting means is
detected by the AC component detecting means. The
AC component corresponds to the magnitude of the
radiation which intermittently impinges on the detector
via the measurement object. The correcting means cor-
rects the AC component, based on the data stored in
the storage means and the DC component of the signal
output from the signal outputting means.

[0013] According to another aspect of the present
invention, gas concentration calculation means for cal-
culating a concentration of the designated gas, based
on the AC component corrected by the correcting
means.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0014]

Fig. 1 is a block diagram showing the configuration
of an embodiment of the invention;

Fig. 2 is a view showing output signals of infrared
radiation detection circuits 21a and 21b shown in
Fig. 1;

Fig. 3 is a view showing relationships between the
temperature and the dark resistance of a PbSe
detector;

Fig. 4 in a view showing relationships between the
temperature and an AC output of a detector in an
infrared radiation detection circuit using a PbSe
detector;

Fig. 5 is a view showing relationships between the
dark resistance and the sensitivity of a detector in
the infrared radiation detection circuit using a PbSe
detector;

Fig. 6 is a view showing an example of the contents
of an EEPROM 23 shown in Fig. 1;

Fig. 7 is a view illustrating the operation of the first
embodiment of the invention;

Fig. 8 is a view illustrating effects of the embodi-
ment of the invention;

Fig. 9 is a view illustrating effects of the embodi-
ment of the invention;

Fig. 10 is a view illustrating effects of the embodi-
ment of the invention;

Fig. 11 is a via showing relationships between DC
output of the second PbSe detector and the ratio of
the two sensitivity of the first and second detector;
Fig. 12 is a view illustrating the operation of the sec-
ond embodiment of the invention;

Fig. 13 is a view showing the configuration of a sen-
sor section of the embodiment of the invention; and
Fig. 14 is a view showing an example of an infrared
radiation detection circuit using a PbSe detector.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0015] First embodiment of the invention will be
described. Fig. 13 shows the structure of a sensor sec-
tion of the analyzer of the present invention. As shown
in the figure, in a case 1, disposed are an airway
adapter 2 which guides a respiratory gas, an emitter 3
and a mirror 4 which cooperate with each other to irradi-
ate the airway adapter 2 with infrared radiation; and a
beam splitter 5 which allows part of the infrared radia-
tion passing through the airway adapter 2 to pass
through the beam splitter 5 and reflects the remaining
part in the other direction. The infrared radiation
reflected from the beam splitter 5 is guided to a first lead
selenide (PbSe) detector 6, end the infrared radiation
passing through the beam splitter 5 is guided to a sec-
ond PbSe detector 7. Bandpass filters 8,9 which allow a
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narrow band of infrared radiation centered at a wave-
length of 4.3 um are disposed in front of the first and
second detector 6,7. The wavelength of 4.3 um is
strongly absorbed by carbon dioxide. Carbon dioxide
gas cell 10 having windows such that infared radiation
passes therethrough is disposed between the beam-
splitter 5 and the second PbSe detector 7. A strong
bsorption is caused by carbon dioxide of high concen-
tration filled in the gas cell 10 so that even if the concen-
tration of carbon dioxide passing through airway
adaptor 2 is changed largely, the change of the amount
of the infrared radiation reached to the second PbSe
detector 7 is very small. The first and second PbSe
detectors 6 and 7 are incorporated into detection cir-
cuits shown in Fig. 14, respectively. A PbSe detector is
a detector in which the resistance is varied by irradiation
of infrared radiation. When each of the PbSe detectors
is irradiated with intermittent infrared radiation, there-
fore, the AC signal of the output voltage of the detection
circuit corresponds to the magnitude of the infrared radi-
ation impinging on it.
[0016] And then, the principle of the embodiment will
be described. As described above, a PbSe detector is a
photoconductive infrared detector in which the resist-
ance is varied by irradiation of infrared radiation. The
resistance is largely varied also by temperature varia-
tion. In accordance with a variation of the resistance,
also the sensitivity is varied. In a measurement of this
kind, usually, two detectors are used, one of the detec-
tors is used as a signal detector (Signal), and the other
detector is used as a reference detector (Reference).
The relationships between the dark resistances (the
resistance: Rd1 and Rd2 appearing when the detectors
are not irradiated with light) of the detectors and the
temperature vary depending on the detectors. As
shown in Fig. 3, each of the relationships is uniquely
determined. When the dark resistance Rd1 or Rd2 is
measured, therefore, it is possible to know the tempera-
ture of the corresponding detector. In the case where
the detection circuit has the configuration shown in Fig.
14 and a PbSe detector is irradiated with infrared radia-
tion which is intermitted by a chopper or the like, an out-
put Vout shown in Fig. 2 is obtained. The dark
resistance Rd can beobtained by the following expres-
sion:

Rd = VR/VDC (V: constant) @)
Where VDC is the DC (Direct Current)signal when the
detector is not irradiated with infrared radiation.
[0017] Since the PbSe detector is intermittently irradi-
ated with infrared radiation, an AC signal of an ampli-
tude VAC which is proportional to the magnitude of the
infrared radiation as shown in Fig. 2 is obtained.
[0018] Fig. 4 shows the relationships between the
amplitudes VS and VR of alternating currents of the two
detection circuits and the temperature under conditions
that the amount of infrared radiation is constant. Fig.5
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shows the relationships between the dark resistance
and the sensitivity. These relationships are previously
measured for each detector. In the embodiment, the
sensitivity means the amplitude of the AC in the case
where the amplitude of the AC at 20C is standardized
as 1.

[0019] When the value VDC of the DC signal is
obtained, it is possible to obtain the dark resistance Rd.
From the dark resistance, the temperature can be
known, and the sensitivity can be obtained from the
temperature. Based on the sensitivity, the value of the
AC signal can be corrected to the value obtained when
the detector is at 20C.

[0020] Fig. 1 is a block diagram of a carbon dioxide
analyzer using theprinciple described above. As shown
in the figure, the analyzer consists of a sensor section
20 and a main section 30. In the sensor section 20
shown in Fig. 1, only electric circuit components are
illustrated. The mechanical components of the sensor
section 20 are configured in the same manner as those
shown in Fig. 11, and hence their description is omitted.
[0021] The electric circuit components of the sensor
section 20 will be described. The sensor section 20
comprises: an infrared radiation detection circuit 21a
having the first PbSe detector 6; an AC component
detection circuit 22a which detects the AC component
from the output signal of the infrared radiation detection
circuit 21a; an infrared radiation detection circuit 21b
having the second PbSe detector 7; an AC component
detection circuit 22b which detects the AC component
from the output signal of the infrared radiation detection
circuit 21b; the light source 3; and an EEPROM 23.
[0022] The infrared radiation detection circuit 21a con-
sists of the first PbSe detector 6, an operational ampli-
fier, and a resistor. A constant voltage of -15 volts is
applied to one end or the first PbSe detector 6. The
other end of the detector is connected to the inverting
input terminal of the operational amplifier. The nonin-
verting input terminal of the operational amplifier is
grounded. The inverting input terminal and the output
terminal of the operational amplifier are connected to
each other via the resistor (having the resistance R1).
The infrared radiation detection circuit 21b is configured
in the same manner (the resistor in this circuit has the
resistance R2).

[0023] Each of the AC component detection circuits
22a and 22b consists of a high-pass filter composed of
a capacitor and a resistor, and an amplifier which ampli-
fies the output of the filter.

[0024] The relationships among the temperature, the
dark resistance, and the relative sensitivity of each of
the PbSe detectors used in the analyzer, i.e., the first
and second PbSe detectors 6 and 7 are previously writ-
ten into the EEPROM 23. Fig. 6 shows an example of
such relationship. These values are previously obtained
by measurements using a temperature constant cham-
ber, etc. Furthermore, information relating the concen-
tration of carbon dioxide to the ratios of the outputs
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(outputs obtained when the temperature of each detec-
tor is 20C) of the two infrared radiation detection circuits
21a and 21b, and the resistances R1 and R2 used in
Ex. (1) are written into the EEPROM 23.

[0025] The light source 3 is a lamp which irradiates
infrared radiation.

[0026] The main section 30 comprises: an A/D con-
verter 31 which converts signals directly supplied from
the infrared radiation detection circuits 21a and 21b of
the sensor section 20, and those supplied from the
infrared radiation detection circuits 21a and 21b of the
sensor section 20 via the amplifiers, into digital signals;
and a CPU (Central Processing Unit) 32 which process
data and controls various portions, based on the signals
supplied from the A/D converter 31, and the data stored
in the EEPROM 23 of the sensor section 20. The main
section 30 further comprises: a RAM 33 which is used
by the CPU 32 to read and write data during data
processing; a display device 34 on which a result of the
data processing performed by the CPU 32 is displayed;
a light source driving circuit 35 which drives the light
source 3 in accordance with instructions from the CPU
32; and a power source circuit 36 which powers the por-
tions of the main section 30 and the sensor section 20.
[0027] Wire leads through which the main section 30
and the sensor section 20 are connected to each other
are bundled into a single cable.

[0028] In the embodiment, the infrared radiation
detection circuits 21a and 21b correspond to the signal
outputting moans, the AC component detection circuits
22a and 22b correspond to the AC component detecting
means, the EEPROM 23 corresponds to the storage
means, the function of the CPU 32 for correcting the AC
component corresponds to the correcting means, and
the function of the CPU 32 for obtaining the concentra-
tion of carbon dioxide corresponds to the gas concen-
tration calculation means.

[0029] The operation of the thus configured analyzer
will be described with reference to the flowchart of Fig.
7.

[0030] When the analyzer is powered ON, the CPU 32
reads out the data stored in the EEPROM 23 and writes
the data into the RAM 33 (S1). Then, the CPU 32 gives
the light source driving circuit 35 instructions to start the
operation, so that the light source 3 pulsatively emits
light at 37 Hz.

[0031] The infrared radiation emitted from the light
source 3 passes through the airway adapter 2, and then
divided into two parts by the beam splitter 5. One of the
parts passes through the bandpass filter 8 and then
enters the first PbSe detector 6, and the other part
passes through the carbon dioxide cell 10 and the band-
pass filter 9 and then enters the second PbSe detector
7.

[0032] The output of the infrared radiation detection
circuit 21a is supplied as a direct current(DC) signal
DC1 to the A/D converter 31. On the other hand, the
output is also subjected to extraction of the AC compo-



7 EP 0 895 077 A2 8

nent in the AC component detection circuit 22a, and an
AC signal AC1 of the output is suppled to the A/D con-
verter 31. The output of the infrared radiation detection
circuit 21b is processed in the same manner, so that a
DC signal DC2 and an AC signal AC2 are supplied to
the A/D converter 31. The A/D converter 31 digitizes
these supplied signals (S2).

[0033] The CPU 32 then reads the amplitudes VS and
VR of the AC signalsAC1 and AC2 which have been dig-
itized by the A/D converter 31, and stores the ampli-
tudes in the RAM 33 (S3).

[0034] Next, the CPU 32 reads the values VDC1 and
VDC2 of the DC signals DC1 and DS2 which have been
digitized by the A/D converter 31. The dark resistances
Rd1 and Rd2 or the PhSe detectors are calculated from
these values and Equation.(1) above (S4).

[0035] From the calculated dark resistances, the CPU
32 obtains the relative sensitivities of the PbSe detec-
tors with reference to the table stored in the RAM 33
(S5).

[0036] By using the obtained relative sensitivities, the
CPU 32 corrects the amplitudes VS and VR of the AC
signals which are read in step S3, to values at 20C (S6).
[0037] The CPU 32 calculates the ratio of corrected
V8 and VR, and obtains the concentration of carbon
dioxide, on the basis of the data stored in the RAM 33
(87).

[0038] The CPU 32 displays the obtained concentra-
tion of carbon dioxide on the display device 34 (S8), in
the form of a numeric value or a waveform.

[0039] The sensor section of the analyzer was actually
moved from room temperature (26C) into a temperature
constant chamber at 10C. Then, results shown in Figs.
8 to 10 were obtained. Specifically, the dark resistances
and the AC signals of the detectors started to drift
immediately after the sensor section was placed in the
temperature constant chamber (Figs. 8 and 9). By con-
trast, when the AC signals were corrected, the drift lev-
els were reduced (Fig. 9). When a ratio of the signals is
calculated and then converted into the concentration of
carbon dioxide, the temperature drift is substantially
eliminated (Fig. 10). From the above, it is confirmed that
the temperature control on the PbSe detectors is not
required and a measurement which is extremely stabi-
lized is enabled.

[0040] In the embodiment, the resistances (dark
resistance:) Rd1 and Rd2 of the detectors are obtained
from the DC signals VDC1 and VDC2 by using Equa-
tion.(1), the temperatures of the detectors are deter-
mined on the basis of the resistances, and the relative
sensitivities at the temperature are obtained with refer-
ence to the table of Fig. 6 (steps S4 and S5 shown in
Fig.7). Alternatively, since the resistances R1 and R2
which are used in Equation. (1) are constant (known), a
table which directly correlates the DC signals VDC1 and
VDC2 at each temperature with the relative sensitivities
may be previously prepared, and the table may be
stored in the EEPROM 23. When such a table is used,
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the relative sensitivities are directly obtained Tram the
DC signals VDC1 and VDC2. Therefore, it is not
required to calculate Equation.(1) during the measure-
ment, and hence the processing can be rapidly per-
formed.

[0041] In the above example, the relative sensitivities
are obtained by using a table. Alternatively, the relative
sensitivities may be obtained in the following manner.
An approximate expression indicating the relationships
between the dark resistances Rd1 and Rd2 and the rel-
ative sensitivities, or that indicating the relationships
between the DC signals VDC1 and VDC2 and the rela-
tive sensitivities is stored in the EEPROM 23, and the
relative sensitivities are obtained by using the approxi-
mate expression.

[0042] Next, the second embodiment of the present
invention will be described. The dark resistance could
be calculated by Equation (1) usingVDC at one of PeSe
detectors 6 and 7, namely, the output voltage without
irradiating the infrared irradiation.

[0043] Moreover, as shown in Fig. 3, there is already
known the relationship between the temperature and
each of dark resistor of PbSe detectors 6 and 7, respec-
tively so that the temperature of PbSe detector can be
obtained. At this time, both PbSe detectors 6 and 7 are
closely located. Thus, the temperature of both detectors
are almost the same. Therefore, the temperature calcu-
lated by detecting by measurement of VDC1 or VDC2
could be considered to the temperature of both PbSe
detectors.

[0044] On the other hand, as shown in Figs. 5 and 6,
relative sensitivity defined between each temperature of
PbSe detectors 6 and 7 (standardized data at 20° C as
1) is known. Thus, the ratio of the two relative sensitivity
is also known. Fig. 11 shows the relationship between
VD2 and the ratio of the two relative sensitivity so that it
is possible to correct VS/VR. Thus, the ratio of the two
sensitivity could be directly calculated by use of one of
direct current VCD1 or VDC2. Further, ratio VS/VR is
directly corrected by using the VDC2.

[0045] Next, the operation of the second embodiment
will be described in view of the flowchart of Fig. 12.
[0046] When the analyzer in powered ON, the CPU 32
reads out the data stored in the EEPROM 23 and writes
the data into the RAM 33 (S17). The drive of the light
source and the irradiation of infrared light are same as
first embodiment.

[0047] The output of the infrared radiation detection
circuit 21a is supplied as a direct current signal DC2 to
the A/D converter 31. On the other hand, the output is
also subjected to extraction of the AC component in the
AC component detection circuit 22a, and an AC signal
AC1 of the output is suppled to the A/D converter 31.
The output of the infrared radiation detection circuit 21b
is processed in the same manner, so that a DC signal
DC2 and an AC signal AC2 are supplied to the A/D con-
verter 31. In this step, the necessity signal of the DC
component for calculating is one of VDC1 or VDC2. In
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this case, the necessity signal is VDC2. Thus, it is
unnecessary to digitize signal VDC1 by A/D converter
31(82).

[0048] The CPU 32 then reads the amplitudes VS and
VR of the AC signals AC1 and AC2 which have been
digitized by the A/D converter 31, and stores the ampli-
tudes in the RAM 33 (S3).

[0049] Next, the CPU 32 reads the value VDC2 of the
DC signal DC2 which have been digitized by the A/D
converter 31. From DC2, CPU32 obtains the ratio of the
two relative sensitivity with reference to the table stored
in the RAM33(S4).

[0050] By using the obtained the ratio of the two rela-
tive sensitivities, the CPU 32 corrects the ratio of VS/VR
which are read in step S3', to values at 20 C (S5) to
obtain the concentration of carbon dioxide.

[0051] The CPU 32 displays the obtained concentra-
tion of carbon dioxide on the display device 34 (S6), in
the form of a numeric value or a waveform.

[0052] In this embodiment, as compared with the first
embodiment, the number of steps in this embodiment is
smaller then that of the first embodiment.

[0053] In the embodiment, the one of the parts of
infrared radiation which are divided by the beam splitter
is allowed to pass through the carbon dioxide gas cell,
and the too infrared radiation detection circuits detect
infrared radiation of the same wavelength. Even where
a water layer is formed on the window of the airway
adapter, therefore, the measurement result is not
affected by the formation. Consequently, an anti-fogging
film can be used on the window of the airway adapter in
stead of sapphire as expensive material and the device
is free from the heater, thereby attaining effects such as
that the production cost can be lowered.

[0054] The invention may be similarly applied also to
a device using infrared radiation of two wavelengths,
such as that disclosed in U.S. patent No. 5,153,436
wherein one of two parts of infrared radiation which are
divided by a beam splitter is detected of a bandpass fil-
ter which allows narrow band of the wavelength of infra-
red radiation absorbed by the measurement object gas
to pass through, and the other part is detected via a
bandpass filter which allows narrow band of the wave-
length of infrared radiation not absorbed by the meas-
urement object gas to pass through. Specifically, in this
case also, two photoconductive infrared detectors are
used. When outputs of detection circuits into which the
detectors are respectively incorporated are corrected in
the same manner as described above, the same effects
can be attained. However, when the moisture layer is
appeared on the window of the air adapter, the error is
occurred even if anti-fogging film is used as windows of
airway adaptor,since the absorption of infrared radiation
in the two wavelengths with respect to the water are dif-
ferent. Thus, in order to eliminate this phenomenon,
there is required the heater to avoid the condensation of
water vapor on the surface of the windows. In this point,
this technique is quite different from the two embodi-
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ments of the present invention described above.

Claims
1. Aninfrared detector comprising,

a light source for intermittently generating infra-
red radiation;

signal outputting means for outputting an elec-
tric signal which corresponds to a resistance of
a photoconductive infrared detector, and said
signal outputting means having said photocon-
ductive infrared detector which is irradiated
with the infrared radiation from said light source
via a measurement object,;

AC component detecting means for detecting
an AC component from the output signal of
said signal outputting means;

storage means for storing data specific to said
photoconductive infrared detector, said data
relating to the resistance and a sensitivity; and
correcting means for correcting the AC compo-
nent detected by said AC component detecting
means, based on the data stored in said stor-
age means and a DC component of the signal
output from said signal outputting means.

2. A gas analyzer according to claim 1, further com-
prising:

gas concentration calculation means for calcu-
lating a concentration of the measurement
object, based on the AC component corrected
by said correcting means.

3. Aninfrared detector according to claim 1, wherein
the measurement object contains a gas body.

4. An infrared detector according to claim 3, wherein
said gas body contains a measurement object gas.

5. Aninfrared detector according to claim 4, wherein
said measurement object gas contains carbon diox-
ide.

6. An infrared detector according to claim 1, wherein
said photoconductive infrared detector is a lead
selenide (PbSe) detector.

7. A gas analyzer comprsing:

an light source for intermittently generating
infrared radiation;

first signal outputting means for outputting an
electric signal which corresponds to a resist-
ance of a photoconductive infrared detector,
and said first signal outputting means having
said photoconductive infrared detector which is
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irradiated with the infrared radiation from said
light source via a measurement object,;

second signal outputting means for outputting

on electric signal which corresponds to a
resistance of a photoconductive infrared detec- 5
tor, and said second signal outputting means
having said photoconductive infrared detector
which is irradiated with the infrared radiation
from said light source via a measurement
object,; 10
gas cell filled with a gas, said gas cell being
located between one of said first and second
signal outputting means such that infrared radi-
ation passes through said gas cell after pass-

ing through a measurement object ; 15
AC component detecting means for detecting

an AC component from the output signal of
said first and second signal outputting means;
storage means for storing data specific to said
photoconductive infrared detectors, said data 20
relating to the resistance and a sensitivity; and
correcting means for correcting the AC compo-
nent detected by said AC component detecting
means, based on the data stored in said stor-
age means and a DC component of the signal 25
output from said signal outputting means.

8. A method for measuring a concentration of a meas-
urement object comprising the steps of:

30
intermittently generating infrared radiation;
outputting an electric signal which corresponds
to a resistance of a photoconductive infrared
detector which is irradiated with the infrared
radiation from & light source via said measure- 35
ment object;
detecting an AC component from said electric
signal;
storing data specific to said photoconductive
infrared detector, the data relating to the resist- 40
ance and a sensitivity; and
correcting the AC component detected by the
AC component, based on the data and a DC
component of the electric signal.

45

9. A method for measuring a concentration of a meas-
urement object claimed in claim 8, comprising the
steps of:

calculating a concentration of the measure- 50
ment object, based on the AC component cor-
rected through the correction. on the AC
component corrected through the correction.

55
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